HypA

Caldanaerobacter subterraneus subsp. pacificus CDSM653_00107
ﬁ[Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621829

95 Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91340.1

Thermoanaerobacter ethanolicus WP_003868943.1

g7[ Thermoanaerobacter italicus Ab9 YP_003477424.1

86 Thermoanaerobacter mathranii subsp. mathranii str. A3 YP_0036773

81
87L_ Thermoanaerobacter wiegelii Rt8.B1 YP_004818934.1

go [ Thermoanaerobacterium thermosaccharolyticum DSM 571 YP_003850796

’, Thermoanaerobacterium saccharolyticum JW/SL-YS485 YP_006391304.1
99

82 Thermoanaerobacterium thermosaccharolyticum M0795 YP_007297554.1
Thermoanaerobacterium xylanolyticum LX-11 YP_004469847 .1

99 Clostridium celatum WP_005210164.1

environmental samples WP_022167113.1

Coprothermobacter platensis WP_018962511.1

0.1

HypB
76 | Caldanaerobacter subterraneus subsp. pacificus CDSM653_00108

92| | Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621830

Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91341.1
96

Thermoanaerobacter ethanolicus WP_003868944.1
gg | Thermoanaerobacter italicus Ab9 YP_003477423.1
Thermoanaerobacter mathranii subsp. mathranii str. A3 YP_0036773

— Thermoanaerobacter WP_004399984.1

99 Thermoanaerobacter siderophilus WP_006569906.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818935.1
91 |: Thermoanaerobacterium saccharolyticum JW/SL-YS485 YP_006391305.1
Thermoanaerobacterium xylanolyticum LX-11 YP_004469848.1

94 Thermoanaerobacterium thermosaccharolyticum DSM 571 YP_003850797
94 '— Thermoanaerobacterium thermosaccharolyticum M0795 YP_007297555.1

—o
0.05

HypC
84 Caldanaerobacter subterraneus subsp. pacificus CDSM653_00110

80 Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621832

Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91342.1
81

76| Thermoanaerobacter ethanolicus WP_003868946.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818937.1
Thermoanaerobacter italicus Ab9 YP_003477421.1
Thermoanaerobacter mathranii subsp. mathranii str. A3 YP_0036773

Thermoanaerobacterium saccharolyticum JW/SL-YS485 YP_006391307.1

9% Thermoanaerobacterium xylanolyticum LX-11 YP_004469850.1
Thermoanaerobacterium thermosaccharolyticum DSM 571 YP_003850799

76 Thermoanaerobacterium thermosaccharolyticum M0795 YP_007297557 .1

0.05

HypD
Caldanaerobacter subterraneus subsp. pacificus CDSM653_00111

o Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91343.1

Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621833

91 76 Thermoanaerobacter ethanolicus WP_003868947.1

L Thermoanaerobacter siderophilus WP_006569908.1

Thermoanaerobacter thermohydrosulfuricus WP_004399981.1

- Thermoanaerobacter wiegelii Rt8.B1 YP_004818938.1

85

o0 Thermoanaerobacter italicus Ab9 YP_003477420.1

99 L—— Thermoanaerobacter mathranii subsp. mathranii str. A3 YP_0036773

gg [ Thermoanaerobacterium saccharolyticum JW/SL-YS485 YP_006391308.1

—— Thermoanaerobacterium xylanolyticum LX-11 YP_004469851.1

100 —— Thermoanaerobacterium thermosaccharolyticum DSM 571 YP_003850800

94 L—— Thermoanaerobacterium thermosaccharolyticum M0795 YP_007297558.1

0.05

HypE
Caldanaerobacter subterraneus subsp. pacificus CDSM653_00112

9
Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621834
97

L Caldanaerobacter subterraneus subsp. tengcongensis MB4 3VTI
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91357.1

— Thermoanaerobacter ethanolicus WP_003868948.1

85

Thermoanaerobacter siderophilus WP_006569909.1

99 || Thermoanaerobacter wiegelii Rt8.B1 YP_004818939.1

08 83L Thermoanaerobacter WP_004399980.1

] Thermoanaerobacter italicus Ab9 YP_003477419.1
T

Thermoanaerobacter mathranii subsp. mathranii str. A3 YP_0036773

94 Thermoanaerobacterium saccharolyticum JW/SL-YS485 YP_006391309.1

3 L Thermoanaerobacterium xylanolyticum LX-11 YP_004469852.1

— Thermoanaerobacterium thermosaccharolyticum DSM 571 YP_003850801

99
Thermoanaerobacterium thermosaccharolyticum M0795 YP_007297559.1

0.05

HypF
Caldanaerobacter subterraneus subsp. pacificus CDSM653_00109
100

Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621831

Caldanaerobacter subterraneus subsp. tengcongensis MB4 3VTH
99

Thermoanaerobacter ethanolicus WP_003868945.1

Thermoanaerobacter siderophilus WP_006569907.1
100

99 Thermoanaerobacter wiegelii Rt8.B1 YP_004818936.1

- 91L Thermoanaerobacter WP_004399983.1
100 | ’— Thermoanaerobacter italicus Ab9 YP_003477422.1
1001 Thermoanaerobacter mathranii subsp. mathranii str. A3 YP_0036773

oo Thermoanaerobacterium saccharolyticum JW/SL-YS485 YP_006391306.1

—— Thermoanaerobacterium xylanolyticum LX-11 YP_004469849.1

100 ——— Thermoanaerobacterium thermosaccharolyticum DSM 571 YP_003850798

99 Thermoanaerobacterium thermosaccharolyticum M0795 YP_007297556.1

0.05



